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Understanding the interplay between fluid flow and fault mechanics 

is crucial in seismotectonics and geo-energy exploration, as it influ-

ences both seismic and aseismic slip behaviors. Recent advance-

ments in modeling hydro-mechanical coupled processes provide 

new insights into the role of fluids in faulting phenomena. This lec-

ture will discuss the latest developments in the modeling of poro-

mechanics, fault friction, and fully dynamic earthquake rupture. By 

integrating solid-fluid interactions into computational frameworks, 

we can better capture the complex dynamics of fault systems, in-

cluding the triggering of earthquakes and the evolution of fault slip. 

This approach offers a more comprehensive understanding of the 

processes governing seismic hazards and provides a foundation for 

future research into both natural and anthropogenically induced 

seismic events. 
 
 


